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ABSTRACT

Objective: There have been few treatment trials for psychogenic nonepileptic seizures (PNES).
Some psychotherapies have been shown to improve PNES and comorbid symptom outcomes. We
evaluated a pharmacologic intervention to test the hypothesis that sertraline would reduce PNES.

Methods: We conducted a pilot, double-blind, randomized, placebo-controlled trial in an academic
medical hospital with epilepsy center outpatients. Subjects aged 18 to 65 years diagnosed with
video-EEG–confirmed PNES were treated with flexible-dose sertraline or placebo over 12 weeks.
Seizure calendars and symptom scales were charted prospectively. Secondary outcome mea-
sures included psychiatric symptom scales and psychosocial variables.

Results: Thirty-eight subjects enrolled, and 26 (68%) completed the trial. Thirty-three subjects
with nonzero nonepileptic seizure rates at baseline were included in intent-to-treat analysis of the
primary outcome. Subjects assigned to the sertraline arm experienced a 45% reduction in seizure
rates from baseline to final visit (p � 0.03) vs an 8% increase in placebo (p � 0.78). Secondary
outcome scales revealed no significant between-group differences in change scores from base-
line to final visit, after adjustment for differences at baseline.

Conclusions: PNES were reduced in patients treated with a serotonin selective reuptake inhibitor,
whereas those treated with placebo slightly increased. This study provides feasibility data for a
larger-scale study.

Level of evidence: This study provides Class II evidence that flexible-dose sertraline up to a maxi-
mum dose of 200 mg is associated with a nonsignificant reduction in PNES rate compared with a
placebo control arm (risk ratio 0.51, 95% confidence interval 0.25–1.05, p � 0.29), adjusting for
differences at baseline. Neurology® 2010;75:1166–1173

GLOSSARY
AED � antiepileptic drug; CI � confidence interval; DSM-IV � Diagnostic and Statistical Manual of Mental Disorders, 4th
edition; ES � epileptic seizures; ITT � intent to treat; PNES � psychogenic nonepileptic seizures; PTSD � posttraumatic
stress disorder; QOL � quality of life; RCT � randomized controlled trial; RIH � Rhode Island Hospital; RR � risk ratio; SSRI �
serotonin selective reuptake inhibitor; vEEG � video-EEG.

Reports of pharmacologic therapy for psychogenic nonepileptic seizures (PNES) were first
published at the turn of the 20th century1 and have reappeared in later case reports2; however,
no definitive randomized controlled trials (RCTs) have been completed to date.3-6 Some med-
ically unexplained symptoms (presumed psychogenic) have been shown to be responsive to
pharmacologic interventions.7-11 In addition to their established efficacy for treating depression
and anxiety,12 serotonin selective reuptake inhibitors (SSRIs) have shown promise in trials for
conversion or somatoform disorders11,13 and some personality disorders.14 These frequently
occurring comorbidities in patients with PNES15 make SSRIs particularly attractive as a poten-
tial treatment for patients with PNES.
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Acknowledging the heterogeneity in the
PNES population and the observed benefit of
SSRIs in other somatoform disorders, we
proposed a pharmacologic treatment with
therapeutic breadth that addresses both comor-
bidities and PNES directly. Based on the high
frequency of Axis I and II serotonergic-mediated
symptoms in PNES (i.e., depression,16 anxiety
and impulsivity17), we initially hypothesized that
treating the comorbidities in patients with
PNES would reduce PNES. SSRIs are a reason-
able choice to safely treat these conditions. Of
the SSRIs, sertraline (Zoloft®; Pfizer, New
York, NY) has the broadest US Food and Drug
Administration indications and the fewest drug-
drug interactions, a concern because many such
patients with seizures also use antiepileptic drugs
(AEDs). An open-label trial of flexible-dose ser-
traline in 8 patients with PNES for proof of con-
cept was conducted preceding the current pilot
RCT.13

The primary hypothesis of this pilot RCT
was to assess the magnitude of seizure fre-
quency reduction by treatment to inform a
power analysis for a full-scale RCT. Second-
ary hypotheses were to identify potential pre-
dictors of treatment response.

METHODS Standard protocol approvals, registra-
tions, and patient consents. We received approval from the
Rhode Island Hospital (RIH) Institutional Review Board, re-
ceived written informed consent from all patients participating
in the study at enrollment, and provided the ClinicalTrials.gov
identifier: NCT00159965.

Patients and procedures. Patients were referred to the RIH
neuropsychiatry/behavioral neurology clinic between July 2002
and June 2008, after being diagnosed with PNES. PNES diag-
nosis was established by capturing at least 1 of the patient’s typi-
cal PNES on video-EEG (vEEG). The standard 10–20 electrode
system was used and was recorded by cable, 16-channel teleme-
try, combined EEG and video recording. EKG was monitored.
Data were collected in a standard fashion that included interictal
samples and all recorded episodes. The combined vEEG record-
ings were reviewed by a board-certified epileptologist (A.S.B.).

The diagnosis of PNES was defined as stereotypic, motor
manifestations (including the initiation or cessation of motor
activity/staring), with or without change in level of conscious-
ness, on vEEG with no recognizable buildup of rhythmic epilep-
tiform (ictal) activity immediately before, during, or after the
event. Patients, and family members, if present, were given the
diagnosis in the RIH comprehensive epilepsy center in a stan-
dard format explaining the differences between epilepsy and
PNES and their divergent treatments. Patients who were poten-
tial study candidates underwent neuropsychiatric examination
and clinical screening by a board-certified neurologist and psy-
chiatrist (W.C.L.).

Inclusion criteria were age between 18 and 65 years and

vEEG diagnosis of PNES. Patients had to have experienced at

least 1 event in the month before enrolling. Patients with only

subjective sensory seizures without apparent loss of conscious-

ness or behavioral arrest were excluded. Patients with mixed epi-

leptic seizures (ES) and PNES who could clearly distinguish

between their events were included (n � 2). Other exclusion

criteria included using monoamine oxidase inhibitors or pimo-

zide within 30 days before study, receiving optimized sertraline

currently (�100 mg daily for 3 weeks), presence of current

psychosis, suicidality, or DSM-IV substance dependence diagno-

sis, inability to complete written surveys, pending litigation, or

disability application. Participants currently taking an antide-

pressant were allowed to enroll, but all medication dosages were

held constant during the trial. Participants currently receiving

psychotherapy were allowed to enroll; however, those beginning

new therapy were excluded.

After enrolling, patients documented their pre-enrollment

PNES frequency for 2 weeks before enrollment and rated their

psychosocial functioning and symptoms. Baseline measures from

the 38 patients in this study were used in a larger cross-sectional

study of quality of life (QOL) in PNES.18 As part of the initial

examination establishing PNES and the comorbid diagnoses,

participants were also administered the Structured Clinical In-

terview for DSM-IV Axis I Disorders and Structured Interview

for DSM-IV Personality Disorders by trained research interview-

ers. Additional historic and medical data were collected from

chart review, patient query, and self-report surveys. Self-report

and clinician symptoms scales were prospectively administered

biweekly during the visits, with patients reporting symptoms for

the 2 prior weeks.

Study design. Patients were treated in a double-blind, ran-

domized, placebo-controlled trial. Patients were randomly as-

signed in blocks of 10, by a computer-generated schedule, in a

1:1 ratio to either the placebo or the sertraline group. Both pa-

tient and physician were blinded to treatment group. Allocation

was concealed by having the RIH pharmacy generate and main-

tain the randomization schedule. Pharmacy prepared similar-

appearing capsules of 25-, 50-, or 100-mg dosages of the

medications. The blind was not broken until after the entire

study was completed. Patients were followed up prospectively for

2 weeks without treatment to establish a baseline for measures.

Beginning day 15, patients were started on either 25 mg sertra-

line or 25 mg placebo equivalent. The flexible-dosage design was

that sertraline or placebo dose was increased in biweekly intervals

to 50 mg, and then by 50-mg increments to a maximum of 200

mg daily, unless increase was limited by side effects. Subjects

were seen in six 30-minute, biweekly sessions, according to a

pharmacologic trial protocol19 by a clinician with more than 10

years of experience in neurologic and psychiatric pharmacother-

apy (W.C.L.). The session consisted of delineating subjects’

PNES frequency and side effects, and adjusting medication dose.

Missed appointments were made up during the same or follow-

ing week.

Measures. Beginning at enrollment, patients recorded their

PNES prospectively using a daily seizure calendar, which was

aggregated into biweekly intervals. Collateral information from

family informants was encouraged because some patients with

ES and PNES may be unaware of their events. Secondary out-

come measures are listed in table 1. A trained rater, blinded to

treatment group, assessed symptom and psychosocial function-

ing scales. The Oxford Handicap Scale and Clinician Global
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Improvement Scale were assessed by a clinician blinded to treat-
ment group.

Statistical methods. Data were analyzed using SAS for Win-
dows 9.1.3 (SAS Institute, Inc., Cary, NC). Continuity-adjusted
�2 was used to compare treatment groups on baseline categorical
variables. Between-group differences in continuous variables at
baseline were evaluated using the Student t test. Seizure counts
were modeled using Poisson regression. The Poisson is a distri-
bution on the positive integers appropriate for describing seizure
counts; its sole parameter describes both its central tendency and
its variance. The Poisson distribution can be approximated by
the normal distribution when the event rate or sample size is
high; therefore, count data can be modeled adequately using
normal linear regression. However, for small sample sizes, Pois-
son regression is preferred. Mean seizure rate at final as the out-
come and mean seizure count at baseline as an offset were used to
estimate the within-group change in relative frequency of sei-
zures through the course of the study. The resulting rate ratio
was used as a measure of the treatment effect across the 2 study
conditions. Patients with zero seizures in the baseline period
were removed from this analysis because percentage improve-
ment from baseline to follow-up could not be calculated for such
subjects. A scale parameter was also included to adjust standard
errors for overdispersion (variance greater than the mean). Anal-
ysis of covariance in which change scores from baseline to final
visit were compared across study arms, after adjustment for dif-
ferences at baseline, was used to estimate within-group changes
on continuous secondary outcomes. Under an intent-to-treat
(ITT) approach, subjects with missing data at the end of the
study had their retrospectively reported baseline values carried
forward to visit 6.

RESULTS Ninety of the 128 patients who were as-
sessed for eligibility were excluded. Seventy-three did
not meet inclusion criteria, and 17 were eligible but
declined participation or were geographically unable
to participate and did not enroll. Reasons for exclu-
sions included using an optimized SSRI (n � 29),
inability to differentiate events (n � 11), infrequent

events (n � 9), no vEEG (n � 8), age (n � 7), and
other exclusions (n � 9) (figure).

Sociodemographic data, comorbidities, and clini-
cal factors were similar in both placebo and sertraline
groups. Patients in the placebo arm reported slightly
higher unemployment, anxiety and Axis II diagnoses,
AED use, and a family history of seizures. Patients in
the treatment group reported slightly higher fre-
quency of mood diagnoses, trauma history, prior
treatment with antidepressants or with psychother-
apy, and seizures; however, none of the differences
between the 2 groups were significant (table 2). Sim-
ilarly, baseline measures in the placebo group re-
vealed higher baseline mean self-reported depression
scores, impulsive symptoms, and overall symptoms,
whereas the treatment group reported higher baseline
mean trauma symptoms and dissociative symptoms;
none of these differences were significant (table 3).

Of the 38 participants who enrolled, 26 subjects
provided end-of-study data (68% study completion
rate) (table 3). Sixteen of the 19 who received active
drug tolerated a dose of at least 100 mg, with 10
patients tolerating up to the maximum of 200 mg
daily. There were no severe adverse events. Thirty-
three subjects were included in the ITT analyses for
the primary outcome. Subjects excluded from the
Poisson regression models consisted of 5 patients
with a retrospectively reported biweekly baseline rate
of zero seizures, because the outcome of interest (rel-
ative change in PNES rates from baseline to end of
study) could not be calculated for such subjects.

Primary analysis: Treatment effect on seizure fre-
quency. Relative change in seizure rates. There was no
difference between treatment groups (risk ratio [RR]
0.51, 95% confidence interval [CI] 0.25–1.05, p �
0.29). However, further analyses were conducted us-
ing an overdispersed Poisson regression model to
estimate relative change in biweekly seizure rates from
baseline to study end, separately, by treatment group.
These analyses indicated that patients in the sertra-
line arm manifested a 45% decline in biweekly sei-
zure rates over the 12-week course of the
intervention from 22.24 to 12.18 (ratio 0.55, 95%
CI 0.32–0.93, p � 0.03). In contrast, control sub-
jects experienced an 8% increase in biweekly seizure
rates from 13.38 to 14.38 (ratio 1.08, 95% CI 0.65–
1.77, p � 0.78). Using the ratio of these 2 ratios
(RR) as a summary measure of treatment effective-
ness, our study provides suggestive evidence that
pharmacologic treatment reduced seizure rates in the
sertraline arm relative to a placebo control arm, ad-
justing for differences in seizure rates at baseline. Ta-
ble 4 presents the raw mean and median seizure
counts for all visits before exit. Cross-sectional Pois-
son regressions revealed no between-condition differ-

Table 1 Questionnaires used for secondary
outcome measures

Subjective depression symptoms: Beck Depression
Inventory II28

Objective depression symptoms: Modified Hamilton Rating
Scale for Depression29

Anxiety/posttraumatic stress disorder symptoms: Davidson
Trauma Scale30

Dissociative symptoms: Dissociative Experiences Scale31

Impulsivity: Barrett Impulsivity Scale32

Family functioning: Family Assessment Device33,34

Somatic symptoms: Symptom Checklist-9035

Patient symptoms and social functioning: Global
Assessment of Functioning36

Disability: Oxford Handicapped Scale37

Psychosocial functioning: Longitudinal Interval Follow-up
Evaluation–Range of Impaired Functioning Tool38

Coping techniques: Ways of Coping39

Quality of life: Quality of Life in Epilepsy-3140
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ences significant at � � 0.05 at any of the
intermediate time points.

Fifty percent change in seizure rates. Among subjects
with nonzero retrospectively reported baseline seizure
rates, 8 of 17 patients in the sertraline arm reported a
50% or greater reduction in the seizure frequency by
their final session, compared with 3 of 16 patients in the
placebo arm (ITT rates of 47.1% vs 18.8%, p � 0.18),
resulting in a number needed to treat of 3.53. Of these
responders, 6 patients in the sertraline group reported
complete cessation, vs a single patient in the placebo
group (ITT rates of 35.3% vs 6.3%, p � 0.08).

Among patients with nonzero baseline rates who
provided information at study end, sertraline sub-

jects with Axis II disorders (n � 5) reported higher
baseline biweekly seizure rates than those without
Axis II diagnoses (n � 9). In the placebo group, there
were no significant differences in baseline seizure
rates between patients with (n � 11) and without
(n � 3) Axis II disorders.

Secondary outcomes. Mean scores on secondary
outcome scales assessing depression, anxiety, im-
pulsivity, somatic symptoms, QOL scores, and
psychosocial functioning did not reveal between-
arm differences in change scores from baseline to
final session, after adjustment for differences at
baseline (all p �.05) (table 3).

Figure CONSORT flowchart: Psychogenic nonepileptic seizures pilot pharmacologic randomized
controlled trial

CONSORT � Consolidated Standards of Reporting Trials; ITT � intent-to-treat.
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DISCUSSION In this pilot RCT, we assessed SSRI
treatment to reduce seizure frequency in PNES. The
trial was not powered for establishing treatment effi-
cacy; rather, it was conducted to establish an effect

size for a pharmacologic intervention and to demon-
strate feasibility of conducting a future multicenter
RCT for PNES. Given the small, pilot nature of this
trial, it is not surprising that no significant differ-
ences were found in seizure rates between sertraline
and placebo groups. Nonetheless, patients in the ser-
traline arm manifested a significant 45% decline in
biweekly seizure rates vs control subjects, who experi-
enced a nonsignificant 8% increase, suggesting that
subjects assigned to the sertraline arm received some
benefit relative to placebo. This pilot trial can neither
substantiate nor refute the utility of SSRI treatment
in patients with PNES.

Analysis of secondary outcome measures including
psychiatric symptoms, QOL, family functioning, and
psychosocial functioning did not reveal significant dif-
ferences between the treatment and placebo groups.
This finding differs markedly from that in a trial of cog-
nitive behavioral therapy for PNES conducted in paral-
lel with this study that showed not only reduced PNES
frequency, but also improved symptoms of depression
and anxiety, QOL scales, and family functioning.20 The
lack of significant improvement in secondary outcome
measures in this pilot pharmacologic trial provides indi-
rect evidence that the pharmacologic trial may not have
been “contaminated” with psychotherapy, a potential
concern for pharmacologic trials.19

The population enrolled in our trial was reflective
of this disorder’s complexity, as noted in clinical
practice and reported in the literature. Sociodemo-
graphic characteristics of the 38 participants who en-
rolled and completed baseline measures are
consistent with current PNES literature. Neurologi-
cally, a number of patients with PNES 1) have neu-
roimaging abnormalities of uncertain relevance, 2)
have interictal EEG abnormalities despite no epilep-
tiform abnormalities during their seizure, and 3)
have abnormal neurologic examination results de-
spite the absence of a “focal lesion” causing their
events. Psychiatrically, patients with PNES are a het-
erogeneous population having at least 1 comorbid
condition, including depression, anxiety, posttrau-
matic stress disorder (PTSD), or a personality disor-
der.15 In this study, most of the participants had
more than 1 Axis I disorder accompanying their di-
agnosis of PNES. More than half had a mood, anxi-
ety, or personality disorder. Given that SSRIs are the
treatment of choice for the comorbidities, and to maxi-
mize generalizability to PNES populations seen in hos-
pitals and clinics, we included patients with anxiety,
mood, or personality disorder or a combination of the
disorders. If current psychiatric clinical trial exclusion
criteria were applied to “real-world” outpatients, the
majority of patients seen in practice, up to 90%, would
be excluded from RCTs, thus limiting generalizabil-

Table 2 Patient baseline characteristics for PNES pharmacologic pilot
randomized, placebo-controlled trial (N � 38)a,b

Placebo (n�19) Sertraline (n �19)

Mean (SD) n (%) Mean (SD) n (%)

Sociodemographic factors (self-reported)

Age, y 34.4 (12.6) 38 (13.9)

Age at PNES onset, y 28.4 (15.2) 33.5 (16.2)

Female sex 13 (68.4) 16 (84.2)

Education, y 12.7 (2) 13.9 (2.5)

Unemployed currently 14 (73.7) 11 (57.9)

Receiving disability currently 7 (36.8) 6 (31.6)

Married currently 8 (42.1) 10 (52.6)

Driving currently 5 (26.3) 7 (38.9)

Clinical diagnosisc (made by MD and SCID)

Mood disordersc 10 (52.6) 13 (68.4)

Anxiety disordersc 17 (89.5) 16 (84.2)

Axis II disorder 12 (63.2) 8 (42.1)

Impulsivity (cluster B personality
or traits)

5 (26.3) 5 (26.3)

Somatoform disordersc

(other than PNES)
8 (42.1) 5 (26.3)

Clinical factors (from history at baseline)

History of trauma/abuse 14 (73.7) 17 (89.5)

Previous psychotherapy 10 (52.6) 12 (63.2)

Treated with psychotropic medications
(past and current)

15 (79) 17 (89.5)

Benzodiazepines 6 (31.6) 5 (26.3)

Antidepressants 7 (36.8) 12 (63.2)

Antipsychotics 1 (5.3) 2 (10.5)

Using AEDs at baseline 12 (63.2) 6 (31.6)

Average total number of lifetime AEDs 2.8 (3) 2 (2.1)

Average time from PNES onset
to diagnosis, y

4.6 (6.3) 3.7 (5.8)

Seizure frequency (2 wk before
enrollment)

11.3 (12.1) 19.9 (43.5)

Abnormal neurologic examination
result at enrollment

13 (68.4) 11 (57.9)

Abnormal MRI of the brain (past
or at enrollment)

10 (52.6) 6 (31.6)

30-min EEG tracing

Interictal epileptiform activity 7 (36.8) 4 (21.1)

Slowing only abnormality 2 (10.5) 4 (21.1)

Biological family history of seizures 11 (57.9) 5 (27.8)

History of head injury 7 (36.8) 8 (42.1)

Abbreviations: AED � antiepileptic drug; PNES � psychogenic nonepileptic seizures;
SCID � Structured Clinical Interview for DSM-IV Axis I Disorders.
a Patient medical history obtained by interview and record review.
b All between-group comparisons p � 0.05 (not significant).
c Not mutually exclusive.
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ity.21,22 Future studies may benefit from stratifying
groups on the presence of personality disorders.

None of the prior PNES treatment studies ap-
proached Class I evidence.3,4,23-25 This pilot study
misses only 1 Class I criterion (68% enrollment, vs
criterion d, at least 80% completion).26 Although re-
sults did not attain significance at the customary 5%

level, the present study provides Class II evidence
that flexible-dose sertraline up to a maximum dose of
200 mg is associated with a nonsignificant reduction
in PNES rate compared with a placebo control arm
(RR 0.51, 95% CI 0.25–1.05, p � 0.29), adjusting
for differences at baseline. The study also provides
preliminary evidence of a serotonergic-mediated in-
tervention directly on PNES, because seizure reduc-
tion in the sertraline group was not accompanied by
a mean reduction in symptoms in common comor-
bidities of depression or PTSD. Based on this study,
we modified our initial hypothesis that treating co-
morbidities may reduce PNES. SSRIs may have a
direct effect on PNES. In fact, other studies have
recently reported a direct effect of SSRIs on somato-
form disorders, independent of mood and anxiety
symptoms.8,27 That the treatment group began show-
ing seizure improvement at lower doses of the SSRI
may indicate that somatoform disorders may have a
lower serotonergic response threshold than mood
and anxiety disorders. This response was not ob-
served in the placebo group, arguing against an early
placebo response in the treatment group.

Half of the patients had received an antidepres-
sant before enrollment. Despite using antidepres-

Table 4 Mean and median psychogenic nonepileptic seizure frequency as a
function of visita

Placebo (n � 19) Sertraline (n � 19)

2-wk count at: Mean (SD) Median Mean (SD) Median

Baseline (retrospective
2 wk prior)

11.3 (12.1) 6.0 19.9 (43.5) 5.0

Week 2 (prospectively collected
from days 1–14)

8.9 (8.5) 6.0 17.8 (37.7) 3.0

Week 4 10.3 (10.6) 5.0 16.1 (31.5) 2.0

Week 6 10.9 (16.4) 3.0 13.1 (31.5) 1.0

Week 8 12.1 (17.4) 3.0 12.1 (24.4) 1.0

Week 10 11.7 (12.4) 7.0 18.7 (30.7) 2.5

Week 12 11.6 (14.0) 6.0 11.7 (20.3) 0.0

a Raw means and medians provided with standard deviation of biweekly seizure count.
Overdispersed Poisson regression with return to baseline imputed for missing values at
follow-up visit; no between-condition p values were significant at � � 0.05.

Table 3 Assessment ratings at baseline and exit in psychogenic nonepileptic seizures pharmacotherapy
pilot randomized controlled triala,b

Scale Cutoffc

Placebo Sertraline

Baseline (n � 19),
mean (SD)

Exit (n � 14),
mean (SD)

Baseline (n � 19),
mean (SD)

Exit (n � 12),
mean (SD)

Modified Hamilton Depression Scale �7 16.8 (8.8) 13.3 (8.4) 17.8 (21.0) 11.6 (9.0)

Beck Depression Inventory II �14 22.1 (13.9) 17.0 (13.3) 16.7 (13.0) 11.7 (11.5)

Davidson Trauma Scale �17 48.1 (40.0) 43.4 (40.0) 52.5 (31.6) 40.3 (36.9)

Barrett Impulsivity Scale �70 72.6 (17.8) 66.2 (15.9) 57.8 (16.5) 64.9 (13.2)

Dissociative Experiences Scale �5 17.4 (11.0) 12.1 (12.2) 21.0 (19.7) 8.5 (13.2)

Symptom Checklist-90 �85 109.4 (70.9) 91.4 (77.2) 84.9 (73.3) 78.9 (67.2)

Global Assessment of Functioning* �80 49.1 (7.1) 52.0 (7.9) 53.3 (10.3) 56.8 (11.0)

Oxford Handicap Scale �2 3.4 (0.7) 2.6 (1.2) 3.1 (0.8) 2.3 (1.3)

Clinical Global Impressions–Improvement 1 — 3.5 (1.6) — 2.9 (1.4)

Clinical Global Impressions–Severity 1 5.1 (0.6) 3.9 (0.9) 4.9 (0.8) 3.3 (1.6)

Quality of Life in Epilepsy-31* �63 38.2 (19.0) 46.9 (24.0) 48.4 (20.7) 56.7 (25.1)

Family Assessment Device–General
Functioning Subscale Score

�2.00 2.0 (0.5) 2.2 (0.5) 2.0 (0.7) 2.0 (0.6)

LIFE-RIFT (QOL measure) �9 13.9 (3.8) 13.8 (3.3) 11.8 (3.6) 11.8 (4.8)

Ways of Copingd Self-controlling
and seeking
social support

Self-controlling
and positive
reappraisal

Self-controlling Self-controlling
and positive
reappraisal

Abbreviations: LIFE-RIFT � Longitudinal Interval Follow-up Evaluation–Range of Impaired Functioning Tool; QOL � quality
of life.
a Analysis of covariance, comparing change from baseline to exit across conditions, covarying for baseline; return to base-
line imputed for missing values at exit; no between-condition p values were significant at � � 0.05.
b For all assessments, except those marked with an asterisk, a higher score indicates a worse condition.
c Cutoff/anchor scores in controls and healthy subjects from the literature.
d Coping method most used.
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sants at some point in the past, they did not have
symptomatic improvement in seizures during their
pre-enrollment regimen, suggesting that optimizing
the dose of antidepressant may be an important treat-
ment component. Also, patients who do not respond
to one SSRI may respond to another. The patients
taking AEDs at baseline were prescribed the drug not
only for seizures, once thought epilepsy, but also for
other AED-responsive conditions, including mi-
graine prophylaxis (n � 4), mood disorder (n � 3),
pain (n � 4), and comorbid epilepsy (n � 2). One
could argue that ongoing AED use can in some cases
reflect lack of confidence in the diagnosis of PNES,
and that may influence outcomes. However, the ex-
planation given to the participants was clear that 1)
AEDs do not treat PNES, and 2) if they continued
on their AED for other indications, it was not being
used for seizure reduction in their treatment. The
patients understood the indication for their AEDs,
and with this clarification, we hoped to mitigate any
reduction in confidence in the PNES diagnosis.

The major limitation of this pilot study’s conclu-
sions is sample size. A full-scale RCT is needed to
establish efficacy for a pharmacologic intervention
for PNES. The future full-scale trial will need to ad-
just for potential dropouts, which largely occurred in
this trial because of the patients’ concern that they
would receive the placebo, despite the equipoise that
exists for PNES treatments. Although the evenly dis-
persed baseline slight differences among the 2 groups
could have contributed to the apparent treatment
difference, our analyses confirmed that there were no
significant differences among any of the factors re-
lated to illness severity. One of the major strengths
of this study was that all patients had vEEG-
documented PNES. However, excluding patients
who did not have vEEG may present a potential sam-
pling bias.

The trial provides feasibility and patient tolerabil-
ity for a pharmacologic intervention for PNES. The
potential influence of patient characteristics was also
highlighted in this pilot study. Future studies on re-
sponse durability, documenting treatment effect du-
ration, need to be conducted. A multicenter RCT is
being designed to address the efficacy of treatments
for PNES.

AUTHOR CONTRIBUTIONS
Statistical analyses were conducted by Drs. George D. Papandonatos and

Jason T. Machan.

ACKNOWLEDGMENT
The authors thank Drs. Orrin Devinsky and Michael Trimble for initial

conceptual guidance; Dr. Lawrence Hirsch, who acted as data safety mon-

itor for this trial; and Joan Kelley for database management.

DISCLOSURE
Dr. LaFrance serves on the editorial boards of Epilepsia and Epilepsy &

Behavior; receives royalties from the publication of Gates and Rowan’s

Nonepileptic Seizures, 3rd ed. (Cambridge University Press, 2010); re-

ceives research support from the NIH (NINDS 5K23NS45902 [PI]),

Rhode Island Hospital, the American Epilepsy Society, the Epilepsy

Foundation, and the Siravo Foundation; and has acted a legal expert

for Healthcare Litigation Support. Dr. Keitner reports no disclosures.

Dr. Papandonatos serves on the editorial boards of the Journal of Con-

sulting and Clinical Psychology and Health Psychology; has served as a

statistical consultant for Weinstock & Barylick Associates; receives

research from the NIH (R01AG016335 [Biostatistician],

P50CA84719 [Biostatistician], R01DA019558 [Biostatistician],

R01DA018079 [Biostatistician], R01HL064342 [Biostatisti-

cian], R01HL064342 [Biostatistician], R01MH079153 [Biostatistician],

R01NR010559 [Biostatistician], R01AA016799 [Biostatistician],

R21CA137211 [Biostatistician], R01CA132854 [Biostatistician], and

U01CA150387-0 [Biostatistician]); and receives research support from the

American Legacy Foundation and Miriam and Rhode Island Hospitals. Dr.

Blum serves as Editor of BMC Neurology; receives royalties from the publica-

tion of The Clinical Neurophysiology Primer (Humana-Springer, 2007); serves

as Medical Supervisor for DigiTrace/SleepMed Inc.; and receives/has received

research support from UCB, Eisai Inc., and Abbott. Dr. Machan receives

research support from the NIH (5P20 RR024484 [Biostatistician],

5R01CA123544 [Biostatistician], 5U19AI070202 [Biostatistician], NIAMS

1R01-AR056834 [Biostatistician], 1R01 AR056834–01S1 [Biostatistician],

and 1R01AA017895-01A2 [Biostatistician]). Dr. Ryan receives royalties

from the publication of Evaluating and Treating Families: The McMaster Ap-

proach (Routledge, 2005); and has received research support from the Firan

Foundation. Dr. Miller receives research support from the NIH (NIMH R34

MH070743-01 [Coinvestigator], NIMH R34 MH078855 [PI], NIMH

R01 MH071766 [Coinvestigator], NIAAA R01 AA015950 [PI], NIMH

R34 MH073625 [PI], NIMH R34MH079108 [Coinvestigator],

R01DA023072 [PI], NIDA R01DA023190 [Coinvestigator], NIMH

R34MH083065-01 [Coinvestigator], NIMH U01MH088278 [Co-PI], and

NIMH R34MH08221 [Coinvestigator]).

Received November 20, 2009. Accepted in final form May 27, 2010.

REFERENCES
1. Gowers WR. Treatment: hysteroid attacks. In: Epilepsy

and Other Chronic Convulsive Diseases: Their Causes,
Symptoms, and Treatment. 2nd ed. London: Churchill;
1901:299–301.

2. Shulman KI, Silver IL. Hysterical seizures as a manifesta-
tion of “depression” in old age. Can J Psychiatry 1985;30:
278–280.

3. LaFrance WC Jr, Devinsky O. The treatment of nonepi-
leptic seizures: historical perspectives and future directions.
Epilepsia 2004;45(suppl 2):15–21.

4. LaFrance WC Jr, Barry JJ. Update on treatments of psy-
chological nonepileptic seizures. Epilepsy Behav 2005;7:
364–374.

5. Brooks JL, Goodfellow L, Bodde NM, Aldenkamp A,
Baker GA. Nondrug treatments for psychogenic nonepi-
leptic seizures: what’s the evidence? Epilepsy Behav 2007;
11:367–377.

6. LaFrance WC Jr, Alper K, Babcock D, et al. Nonepileptic
seizures treatment workshop summary. Epilepsy Behav
2006;8:451–461.

7. Noyes R Jr, Happel RL, Muller BA, et al. Fluvoxamine for
somatoform disorders: an open trial. Gen Hosp Psychiatry
1998;20:339–344.

8. Varia I, Logue E, O’Connor C, et al. Randomized trial of
sertraline in patients with unexplained chest pain of non-
cardiac origin. Am Heart J 2000;140:367–372.

1172 Neurology 75 September 28, 2010



9. Volz HP, Moller HJ, Reimann I, Stoll KD. Opipramol for
the treatment of somatoform disorders results from a
placebo-controlled trial. Eur Neuropsychopharmacol
2000;10:211–217.

10. Menza M, Lauritano M, Allen L, et al. Treatment of som-
atization disorder with nefazodone: a prospective, open-
label study. Ann Clin Psychiatry 2001;13:153–158.

11. Voon V, Lang AE. Antidepressant treatment outcomes of
psychogenic movement disorder. J Clin Psychiatry 2005;
66:1529–1534.

12. Vaswani M, Linda FK, Ramesh S. Role of selective seroto-
nin reuptake inhibitors in psychiatric disorders: a compre-
hensive review. Prog Neuropsychopharmacol Biol
Psychiatry 2003;27:85–102.

13. LaFrance WC Jr, Blum AS, Miller IW, Ryan CE, Keitner
GI. Methodological issues in conducting treatment trials
for psychological nonepileptic seizures. J Neuropsychiatry
Clin Neurosci 2007;19:391–398.

14. Newton-Howes G, Tyrer P. Pharmacotherapy for person-
ality disorders. Expert Opin Pharmacother 2003;4:1643–
1649.

15. Bowman ES, Markand ON. Psychodynamics and psychi-
atric diagnoses of pseudoseizure subjects. Am J Psychiatry
1996;153:57–63.

16. Rausch JL, LaFrance C, Stahl SM. Serotonin receptor-
specific mediation of antidepressant treatment effects in
depressed patients. Int Rev Psychiatry 1995;7:85–98.

17. Apter A, van Praag HM, Plutchik R, Sevy S, Korn M,
Brown SL. Interrelationships among anxiety, aggression,
impulsivity, and mood: a serotonergically linked cluster?
Psychiatry Res 1990;32:191–199.

18. LaFrance WC Jr, Syc S. Depression and symptoms affect
quality of life in psychogenic nonepileptic seizures. Neu-
rology 2009;73:366–371.

19. Fawcett J, Epstein P, Fiester SJ, Elkin I, Autry JH. Clinical
Management: Imipramine/Placebo Administration Man-
ual. NIMH Treatment of Depression Collaborative
Research Program. Psychopharmacol Bull 1987;23:309–
324.

20. LaFrance WC Jr, Miller IW, Ryan CE, et al. Cognitive
behavioral therapy for psychogenic nonepileptic seizures.
Epilepsy Behav 2009;14:591–596.

21. Zimmerman M, Chelminski I, Posternak MA. Exclusion
criteria used in antidepressant efficacy trials: consistency
across studies and representativeness of samples included.
J Nerv Ment Dis 2004;192:87–94.

22. Keitner GI, Posternak MA, Ryan CE. How many subjects
with major depressive disorder meet eligibility require-
ments of an antidepressant efficacy trial? J Clin Psychiatry
2003;64:1091–1093.

23. Ataoglu A, Sir A, Ozkan M. Paradoxical therapy in conver-
sion disorder. Turk J Med Sci 1998;28:419–421.

24. Blumer D. Chapter 24. On the psychobiology of
non-epileptic seizures. In: Gates JR, Rowan AJ, eds. Non-
Epileptic Seizures. 2nd ed. Boston: Butterworth-Heine-
mann; 2000:305–310.

25. Baker GA, Brooks JL, Goodfellow L, Bodde N, Alden-
kamp A. Treatments for non-epileptic attack disorder. Co-
chrane Database Syst Rev 2007;(1):CD006370.

26. Gross RA, Johnston KC. Levels of evidence: taking Neurol-
ogy® to the next level. Neurology 2009;72:8–10.

27. Jackson JL, O’Malley PG, Kroenke K. Antidepressants and
cognitive-behavioral therapy for symptom syndromes.
CNS Spectr 2006;11:212–222.

28. Beck AT, Steer RA, Brown GK. Manual for the Beck De-
pression Inventory–Second Edition (BDI-II). San Anto-
nio: Psychological Corp.; 1996.

29. Miller IW, Bishop S, Norman WH, Maddever H. The
Modified Hamilton Rating Scale for Depression: reliabil-
ity and validity. Psychiatry Res 1985;14:131–142.

30. Davidson J. Davidson Trauma Scale. New York: Multi-
Health Systems Inc.; 1996.

31. Bernstein EM, Putnam FW. Development, reliability, and
validity of a dissociation scale. J Nerv Ment Dis 1986;174:
727–735.

32. Barratt ES, Stanford MS, Kent TA, Felthous A. Neuropsy-
chological and cognitive psychophysiological substrates of im-
pulsive aggression. Biol Psychiatry 1997;41:1045–1061.

33. Epstein NB, Baldwin LM, Bishop DS. The McMaster
Family Assessment Device. J Marital Fam Ther 1983;9:
171–180.

34. Ryan CE, Epstein NB, Keitner GI, Miller IW, Bishop DS.
Evaluating and Treating Families: The McMaster Ap-
proach. New York: Routledge; 2005.

35. Derogatis LR, Lipman RS, Covi L. SCL-90: an outpatient
psychiatric rating scale—preliminary report. Psychophar-
macol Bull 1973;9:13–28.

36. Endicott J, Spitzer RL, Fleiss JL, Cohen J. The Global
Assessment Scale: a procedure for measuring overall sever-
ity of psychiatric disturbance. Arch Gen Psychiatry 1976;
33:766–771.

37. Bamford JM, Sandercock PA, Warlow CP, Slattery J. In-
terobserver agreement for the assessment of handicap in
stroke patients. Stroke 1989;20:828.

38. Leon AC, Solomon DA, Mueller TI, Turvey CL, Endicott
J, Keller MB. The Range of Impaired Functioning Tool
(LIFE-RIFT): a brief measure of functional impairment.
Psychol Med 1999;29:869–878.

39. Vitaliano PP, Russo J, Carr JE, Maiuro RD, Becker J. The
Ways of Coping checklist: revision and psychometric
properties. Multivariate Behav Res 1985;20:3–26.

40. Vickrey BG, Perrine KR, Hays RD, et al., eds. Quality of
Life in Epilepsy: QOLIE-31—Scoring Manual. Version
1.0. Santa Monica: RAND; 1993.

Neurology 75 September 28, 2010 1173


